Comparison of effects of exercise and hyperventilation on leukocyte kinetics in humans.
The circulating leukocyte (WBC) count increases with exercise, because WBCs enter the circulation from the marginated pool. The lung is a major source of the demarginating cells, but it is unclear whether this occurs because of increased ventilatory movements, increased cardiac output, or both. The present study examined the mechanical effect of ventilation (VE) in six healthy men with three different protocols on three separate occasions. First, the subjects cycled for 5-min intervals at 50, 100, 150, and 200 W, and we measured heart rate (HR), minute ventilation (VE), tidal volume (VT), respiratory rate, and end-tidal CO2. Second, each subject reproduced his exercise VE by matching VT, respiratory rate, and end-tidal CO2 on a circuit designed for isocapnic hyperpnea (matched VE). The subjects then performed a hyperventilation (hyper-VE) protocol with a minimum VT of 1.5 liters and a respiratory rate of 20 breaths/min. Blood samples were drawn at rest and throughout each protocol for measurement of WBCs, hematocrit, and band cells. During cycling, VE increased (9 +/- 1 to 66 +/- 7 l/min), HR increased (71 +/- 7 to 172 +/- 10 beats/min), and WBCs increased (5.5 +/- 0.9 to 7.8 +/- 1.3 x 10(9)/l). During matched VE, VE increased (11 +/- 2 to 69 +/- 11 l/min), but neither HR nor WBCs increased (67 +/- 13 to 78 +/- 12 beats/min and 5.3 +/- 1.6 to 5.7 +/- 1.5 x 10(9)/l, respectively).(ABSTRACT TRUNCATED AT 250 WORDS)